Remodeling retinal neovascularization by ALK1 gene transfection in vitro.
To explore a novel strategy for balancing retinal neovascularization by assessing the role activin-like kinase receptor 1 (ALK1) plays in neovascularization in vascular endothelial growth factor (VEGF)-stimulated human retinal capillary endothelial cells (HRCECs). HRCECs were transfected with an ALK1 gene-encoding plasmid or a pSIREN-ALK1 RNAi vector and stimulated with VEGF. The mRNA and protein expression levels of ALK1, occludin, ANG2, and ALK5 were evaluated by real-time PCR and/or Western blot analysis. Microscopy techniques and flow cytometry were used to assess the effects of enhanced levels of ALK1 on migration and proliferation and the formation of tubelike structures of HRCECs. The level of ALK1 in ALK1-transfected cells was significantly increased compared with that in control cells. ALK1-transfected cells exhibited increased expression of occludin and decreased expression of ANG2 and ALK5, compared with expression in the control cells. HRCECs transfected with pSIREN-ALK1 RNAi exhibited decreased expression of ALK1 and occludin and increased expression of ANG2 and ALK5 compared with the control cells. Transfection with ALK1 affected the migration and proliferation of VEGF-stimulated HRCECs. ALK1 also inhibited the formation of endothelial tubelike structures, but did allow the formation of entire vessel structures. Overexpression of ALK1 promoted remodeling of newly formed blood vessels and prevented further angiogenesis. These findings provide insight into the control of retinal neovascularization and demonstrate a novel strategy for maintaining a stable phase of vessel formation, allowing for effective retinal neovascularization without the common adverse effects seen in patients with diabetic retinopathy, age-related macular degeneration, and retinal vein occlusion.